Objectives To analyse changes in testing for sexually transmissible infections (STI) among gay and bisexual men in Melbourne, Sydney and Queensland, Australia, particularly comprehensive STI testing (at least four tests from different anatomical sites in the previous year), and the characteristics of men who had such testing. Method Data were analysed from repeated, crosssectional, community-based surveys conducted during [2003][2004][2005][2006][2007][2008][2009][2010][2011][2012]. Trends in specific STI tests and comprehensive testing were assessed and the characteristics of participants who reported comprehensive STI testing were identified using multivariate logistic regression, stratified by HIV status.
INTRODUCTION
Over the last decade, there has been a concerted effort to increase the uptake of testing for HIV and other sexually transmissible infections (STI) among gay and bisexual men (GBM) in Australia. GBM are at increased risk of STIs, but opportunities for testing are often missed, increasing the likelihood of undiagnosed infections, onward transmission and disease sequelae. [1] [2] [3] Current Australian guidelines recommend that all sexually active GBM should be tested at least annually for a range of STIs. 4 The guidelines, first released in 2002 and revised three times, currently recommend that screening should include serology for HIV, syphilis and hepatitides A, B and C, an anal swab for gonorrhoea and chlamydia, a pharyngeal swab for gonorrhoea, and first-void urine for chlamydia, irrespective of sexual practice. The use of anal swabs is emphasised, given the high incidence of asymptomatic rectal STIs among GBM and their association with an increased likelihood of HIV infection. 5 6 The guidelines suggest more frequent testing for HIV-positive men (incorporated in their routine HIV monitoring), men who have unprotected anal intercourse or more than 10 partners in the previous 6 months, participate in group sex or use recreational drugs during sex. A recent review suggests that the Australian guidelines are unique because they specify a minimum testing frequency (annually) and more frequent testing for those at increased risk. 7 The review found that European guidelines tend to be less specific (and less prescriptive), relying on clinical judgment to decide on the need for screening.
In addition to developing guidelines, a variety of other approaches has been used to promote comprehensive STI testing in Australia. 8 , have aimed to raise awareness of STIs and the need for regular testing. [9] [10] [11] The campaign websites inform GBM about STI testing, provide access to short message service or email reminders, and enable the anonymous notification of sex partners following a diagnosis. [9] [10] [11] Some clinics use prompts in patient information systems to remind clinicians to offer STI testing to GBM, while others have set up short message service (SMS) appointment reminders for patients. 8 12 Evaluation showed the Check-It-Out campaign did not alter STI testing rates in Melbourne during [2004] [2005] [2006] . 10 By contrast, the WhyTest and Drama Down Under campaigns achieved high levels of awareness, 9 11 and significant increases were observed in the number of STI tests performed by clinics and the proportions of GBM reporting any STI testing. 9 13 Open Access Scan to access more free content
By 2007, around two-thirds of Australian GBM reported at least one STI test (other than HIV) in the previous year. 13 14 Anal and throat swabs were much less common than serology and urine tests. 13 Repeated surveillance suggests that testing for a range of STIs has become more common, but there has been limited analysis of the completeness of this testing. 15 Testing for HIV is more commonly reported by Australian gay men than testing for other STIs, with up to 70% of HIV-negative and untested men reporting a HIV test in the previous year.
15 -18 It appears that requests for HIV testing do not always prompt clinicians to suggest screening for other STIs (or vice versa). This disparity is partially explained by gay men continuing to view HIV as more important than other STIs. 19 Studies consistently find that men who engage in practices that increase their risk of infection, such as having a high number of sexual partners or engaging in unprotected anal intercourse, are more likely to seek testing for HIV and STIs, and to test more frequently. 2 13 16-18 20 The aim of this analysis was to take stock of past achievements and identify future needs regarding the promotion of comprehensive STI and HIV testing to GBM. We examined changes in STI and HIV testing over the last 10 years to assess if improvements in comprehensive testing have continued or been sustained. In particular, we assessed the range of tests performed using specimens from different anatomical sites. Previous research has typically focused on men reporting any STI test, 9 10 13 but HIV and STI testing guidelines emphasise the need to concurrently test for multiple blood-borne viruses and STIs. 4 We anticipated that comprehensive testing has become more common over time and would be associated with an increased rate of STI diagnosis. 9 13 16 20 We also expected that men who were more at risk of HIV and other STIs would be more likely to report comprehensive testing.
METHODS

Participants and procedures
Data were obtained through the Gay Community Periodic Surveys (GCPS); repeated, cross-sectional surveys in six Australian states and territories that recruit men at gay venues, events and clinics.
14 Recruitment periods last for 2 weeks in each city and are timed to coincide with large, annual gay community events, such as Brisbane Pride, Midsumma in Melbourne and the Sydney Gay and Lesbian Mardi Gras. Eligible participants are adult men who regularly participate in the local gay community (ie, those who regularly attend local gay venues and events; temporary visitors are not eligible) and who have had sex with another man in the past 5 years. Participants are recruited by trained staff who ascertain whether men are eligible or not. Men who are eligible then opt to take part or not (the recruiters record the number who refuse 4 The responses regarding blood test for syphilis and other blood test were combined into a new variable: any blood test other than HIV. Responses for anal swab, throat swab, urine sample and any blood test other than HIV were dichotomised (any test in last 12 months vs none). All men were classified as having undergone comprehensive STI testing if they reported an anal swab, throat swab, urine sample and any blood test other than HIV in the 12 months prior to survey. HIV-negative and unknown status participants were classified as having had comprehensive STI and HIV testing if in addition they reported having had a HIV test in the 12 months prior to survey. Scores on both comprehensive testing variables were dichotomised: 'comprehensive testing in last 12 months' vs 'no comprehensive testing'.
Independent variables included sociodemographic characteristics such as age, education level, employment status, residential location and sexual identity. Free time spent with gay men was included as a marker of involvement in gay social networks. Behavioural indicators that were assessed (for the 6 months prior to survey) included number of different male partners, any unprotected anal intercourse with casual male partners (UAIC) and any illicit drug use. We also assessed self-reported HIV status and self-reported diagnosis with any STI (other than HIV) in the 12 months prior to survey. For HIV-positive men, we included their HIV treatment status at the time of the survey and their last viral load test result. Details of these and other GCPS measures and indicators are available elsewhere. 14 
Data analysis
Analyses were conducted separately for HIV-negative and unknown status men and HIV-positive men. χ 2 tests for linear trends were conducted to examine changes in the proportions of participants who reported individual tests, any test and comprehensive testing over the time period 2003-2012. We also analysed trends in comprehensive testing among men who had engaged in any UAIC, and those who had more than 10 male sex partners in the 6 months prior to survey. For HIV-negative and unknown status men, trends in comprehensive testing with and without HIV testing are reported. Sociodemographic characteristics were examined to determine if there were any major changes to the sample composition over time. Because the main sample characteristics (eg, age, recruitment location) were reasonably stable, we did not control for these in trend analyses. Controlling for year of data collection, we used logistic regression to identify the likelihood of comprehensive testing by different HIV status groups, by men who did and did not report UAIC, and by men who had more than 10 vs 10 or fewer male partners. Bivariate analyses (χ 2 tests and t tests) were used to identify variables associated with comprehensive testing in 2012. Variables found to be associated at a significance level of p<0.05 were entered into a multivariate logistic regression analysis to assess independent associations with comprehensive STI testing in 2012. All analyses were conducted with SPSS (V.20). In every year (and in both HIV status groups), comprehensive testing was more common among men who had UAIC and men who had more than 10 male partners in the 6 months prior to survey (see table 2 ). Controlling for year of data collection, comprehensive testing (including HIV testing) was more likely to be reported by HIV-negative and unknown status men who had UAIC versus those who did not (AOR=1.88, 95% CI 1.79 to 1.97, p<0.001) and by HIV-negative and unknown status men who had more than 10 male partners versus those with fewer partners (AOR=2.42, 95% CI 2.31 to 2.53, p<0.001). Among HIV-positive men, comprehensive STI testing (not including HIV testing) was more likely among men who had UAIC versus those who did not (AOR=2.57, 95% CI 2.30 to 2.88, p<0.001), and those who had more than 10 versus fewer partners (AOR=2.41, 95% CI 2.15 to 2.71, p<0.001).
Factors associated with comprehensive testing in 2012
A range of factors was associated with an increased likelihood of comprehensive STI and HIV testing by HIV-negative and untested/unknown status men (see table 3), including living in a metropolitan area, identifying as gay, having a higher number of male partners, engaging in protected or unprotected anal intercourse with casual partners and finding male partners online. Among HIV-positive men, comprehensive STI testing was associated with spending more free time with gay men, having more than 10 male partners in the last 6 months, finding partners online and illicit drug use (see table 4 ). Comprehensive testing was not associated with HIV-positive men's current HIV Table 2 Trends in comprehensive testing in the 12 months prior to survey by anal intercourse with casual partners, number of male partners and HIV status reported. Comprehensive testing remains more common among men whose practices put them at increased risk of infection, notably men who report UAIC and men with higher numbers of sexual partners. HIV-positive men are more likely to report comprehensive testing for STIs than HIV-negative and untested/ unknown status men. This is presumably a result of sexual health screening being incorporated into routine HIV monitoring. 4 These findings are consistent with previous research about which GBM are most likely to present for testing. 2 13 16-18 20 The high rates of STI diagnoses among men reporting comprehensive testing lend weight to the recommendation that all sexually active GBM should be screened for a range of STIs each year, irrespective of sexual practice. 4 Despite substantial improvements, the proportion of men reporting comprehensive testing continues to lag well behind those who have had any STI or HIV test in the previous year, illustrating that opportunities to perform comprehensive testing continue to be missed. Our findings echo previous research that found that anal and throat swabs are less likely to be reported by GBM compared with other types of specimen collection, 13 suggesting a continuing lack of adherence to testing guidelines. 4 This underlines the importance of the ongoing promotion of testing guidelines to GBM and their doctors. The observed higher rates of STI diagnosis among GBM who undergo comprehensive testing, regardless of their sexual practices, underline the importance of promoting a full STI screen for GBM at least once a year, irrespective of sexual practice. In Australia, this recommendation needs to be particularly promoted to general practitioners because they undertake the bulk of HIV/STI testing. 12 In terms of the development of international STI testing guidelines, our results suggest that 'risk profiling' may be useful in identifying GBM who would benefit from more frequent screening, but a focus on specific sexual practices should not impede the promotion of a minimum screening frequency for sexually active GBM, such as once or twice a year. 7 Some limitations of our study should be borne in mind. The GCPS specifically target sexually active GBM in metropolitan areas of Australia.
14 The sample is, therefore, not representative of all GBM in Australia, who may be younger, less educated and have fewer recent sexual partners. 14 21 22 Our sample does, however, provide a good representation of men at high risk for HIV and other STIs. 1 4 14 Because of the repeated, cross-sectional design it is not possible to identify changes in patterns of testing over time among the same individuals or groups of men, nor can we identify specific drivers of comprehensive testing or STI diagnoses. It should also be noted that our definition of comprehensive STI testing does not capture whether men had a range of STI tests on the same or different occasions (given the recall period was the 12 months prior to survey). Lastly, the reliance on selfreport data means that the levels of STI testing presented here may be inflated by social desirability and recall biases. 2 Despite these limitations, our analysis demonstrates that comprehensive STI testing has become more common over time among GBM in the three most populous states in Australia, and is more common among men for whom more frequent testing is recommended. We consider this to be at least partially the result of concerted efforts to promote comprehensive testing in educational campaigns, the development of testing guidelines and the use of automated reminders for patients and doctors. 4 9-12 However, our findings also show that a substantial proportion of GBM in Melbourne, Sydney and Queensland do not benefit from comprehensive STI testing, because they do not present for testing, are not offered testing, or receive some but not all of the recommended tests. Identifying why doctors only offer a limited range of tests when GBM request testing, for example, would merit further research.
Our findings suggest that efforts to publicise and encourage comprehensive STI and HIV testing among GBM in Melbourne, Sydney and Queensland have been partially successful. We encourage the development and implementation of effective strategies to increase the uptake and comprehensiveness of testing, particularly the promotion of regular comprehensive testing for all sexually active GBM, regardless of sexual practice.
Key messages
▸ Since 2003, substantially more gay and bisexual men in Melbourne, Sydney and Queensland report comprehensive sexually transmissible infections (STI) testing (at least four tests from different anatomical sites in the previous year). ▸ Comprehensive testing is most likely among men who engage in practices that put them at increased risk of STIs, and is associated with a substantially higher rate of STI diagnosis. ▸ Despite improvements over time, opportunities for comprehensive testing are still being missed, suggesting a need for the ongoing promotion of comprehensive testing.
Correction notice This article has been corrected since it was published Online First. In table 2, the two subgroups 'No anal intercourse with casual male partners' have been amended to 'No unprotected anal intercourse with casual male partners'.
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